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ARE SUBTERRANEAN GASES CAUS

Former United States Senator Thomas Kearns of Utah Advances New
Theory of Cause of the Trouble on the Isthmus and Backs It Up
With Facts From Thirty Years Experience in Mining

! character of the soil or rock beneath

—_—

—

- -
\ ’

= OF PANAMA CANAL SLIDES?

in the bottom of the canal rising up

' Former Senator ﬂm;nu Kearns of Uf;h recently visited the

the channel of the Panama “‘anul

to the surface of the water and filling

pssama Canal in company with his engineer by invitation of a high
Government official. On his return he was requested unofficially to
put imto writing bil. conclusions as to the cause of the so-called slides
at the canal. His statement of the situation is given herewith.

i If corporations or private tr.dlv!ciu.ﬁn[tho canal and forming islands amid-
| prosecuted their work in this manner | stream,

there would be more fallures than| The theory of the canal engineers i«
' there now are. Personaily, 1 think that beneath the rock through which
that the first million dollars should  the canal is cut there {s a substratum
! have been spent on a thorough test of mud and soft earth, The weight of
of the formation, at least to a depth | the rock and earth on either side of

By THOMAS KEARNS,
Formerly United States Senmater
Frem Utah.

NE of the Important questiona
if mot the most important, in
the minde of the American

pecpla to-day ‘a “Will the great water-
way, the Isthmian canal, prove a auc-
coss or in it a fallure? It means
esverything to us, not only from a
commercial standpoint,but from a pro- i
tective standpoint, for it makes it

pessfbie for Uncle, Bam's great ﬂeet[
io pase from tha/ watera of the At-

antle Into the Pacific, upon a few

hours’ notice and =0 saves the ex-

pepse of maintaining two great fleets

matead of one.

On account of ‘the unfortunate prea-
ent conditions in Kurope and the in-
sstent demand of the majority ofl
Americans for preparedness, many nf'
our peopie are asking: “Are we going l
tobe able to Keep the great Isthmian |
camal open or wiil it continue to fill
up?*  There are grave reasons for
asking this quesation, for since it was
first opened to navigation on August
14, 1914, it has been cloged and out
of comm s<slon ‘virtually two-thirds of |
the time. \

Many great minds are asking the |
questian. “If this cana! condition con- ;
tinues, we abandon it alto- |
gether wnd conatruct a sea levei canal i
at Nicamgua?' Toa my mind this
would not help the situation. 1If simi-
ar conditions are encounterad in Nica-
ragua at have |
there a harder prohlem tha
the present Panama ek canal. There
would not he the same npportunity to
remove the cause. In my

shouid

sen 'evel, we shouid

to snive

npinion the

probhlem can he solved: the conal will
he a success and the movementa of
the eartn that are at present filling

up the ulebra cut can he avercome

After personnl
and eareful study, in company
my engineer, who has been in my eng-
ploy for twenty.six yeurs and who has
wolved many similar probiems, though
smaller, of course, I am fully
vinced that! sublerrancan gase< con-
Ing from below are causing the trouble
—nat soft material undceri:
sidém, nor the welght of th
1€ maintained by

close investigation

with

Cirli=

ing the hill-
hanks,
maost of the eminent

ns

enginerts aid erities wha have ven.
tured to give ther opinion,

Recently Glovernor George W (Goee.
thals of the Panama Canal zone was!

uoted as sayv.ng that
on the removal of from six
million cubie yards of rock and earth
from the banks of the
cut. This

great Culebra
well under
way and close to ons million cubie
vards per month are being removed
At this rate the work should be ¢ :m-
pleted some time in the fall
The purpose of the 1e witl

work s now

vork had begun !
to mzhl‘

!
of this

immense amount of mat rial from he'

banks of the great cui
difinite and complite cessation of the
annoing, soccalled slides that have so
interfered with the operation of the
canal as to cquss 0 growing doubt in
the minds of the American people of
the real efficiency of the canal which

has cost the Government, up to the
present  dav, cloge to 2500000 000,
This method of working for the sola
tion of the so-call:d  slide problem

there hus the approval of nearly every
engimeer who has studied the matter,
ind ths \merican  pwople
we that the engineers are correct.
Al the of the disapproval
many eminent engineers who are fa-

of

risk

is 1o cause ol

fervently

nijer with the conditions, | disagree |

nth those wito belleve that, when the
ceht million eabie vards of material

mentioned are removed from the banks

ud

& saly

thae
e Tt

aifference
Culebra cut

will
in
from

muke but little, if
the filling of the
the hottom, and |

tny

weight taken off the qurltlﬂn‘

enture the prediction now that after

the hanks

amoyunt

are so lowered and the
of dirt ahove mentioned has
removed and the dredges have
lirished their work and have bheen
‘aken from the cut there will be a
"epetition of the filling from the bot-
o and sides within ninety days.
Isands of mud and eruptive rock will
igain begin to appear above the sur-
face of the water, just as they ap-
itared when they so effectively closed
the canal some months ago.

Let us suppose for a minute that
1 am correct {n this prediction. What
s then to be done? Must the canal,
whieh involved mo much labor and ex-
benss and which means so much not
voly to the American people but to the
‘Onvenisnce of the world, be aban-
Yoned ma umeless? Surely it would
sem that the greatest engineers that
America has produced would have ex-
bausted their talents in their efforts
!0 stop the so-calleqd slides—and that
they wiil have fatled in their theory.

In my humble judgment, the situa-
tn would not be so serlous as one
:ﬂlM fear. It s a fact that the
":hr engineers have accepted the

POTY of the earth's “sliding by Its
YR weight" into the canal and are
r-fm:odlnx In accordance with this

v, and until such t the
w000 cuhie vards hl\'l:‘”he:: re-
:"ﬂ::d und the banks cut down to
. .- the welght has heen taken off,
mh‘wm he  useless to ‘SURRgest any
DeF remedy. Thosa estimates were
:‘Mﬁ ahout Fehruary 1 of this year
ind the work should he well toward
Lompletion by (tober 1, [ sincerely
";'Ipf' that the engineers are correct In
h-. 'j,.r‘|\ and that the problem will

_’"l‘-\r--l %0 that the canal muy re-
main )0, after that date,

Course this provisn was made
that certain conditlon-—that it

%olve the present diMcuilty, but

wan

Wity

e

area of movements known as Gold
Hil and Contracior's Hill (which were
one and the same hill before the chan-
nel was cut through) should develop
A movement into the canal it would
add to the dificulty, There would
then be many additional million cuble
yvarde 1o be moved

Howe . er, in my judgment, frogn ob-
servation and the nature of the rock
n those particular hills, they
not experience any such trouble from
those pointa, The movements are ali

within a space of about 2,500 feet, or

. about half a mile, and my firm belief

im that the trouble is all caused by
subterranean gases formed in the
earth which, when permitted to escape
through certain channels or breaks in
the earth, carry with them eruptive
material, =ometimes for a long dis-
tance, to the place of the least resjst-
ance,

My conclusion = hased on some-
what pecullar  personal experiences
with simliar earth movementa encouns-
tered in mining operations and my
opinion 1= not formed all from theory.
Tt is based mos<tiy on practice and
experience. Are there gases confined
in subterranean channels that have

burst through the earth’'s crust at the '

Culebra cut and produced earth waves
which hive caused such havoge at that

point in the canal? In my judgment
it = possible to trace this zone of dis-
turbance and then o tap the gas

will |

| uf 500 feet helow’ the chunnel, the same
to mark the firest page of the great
| undertaking, and 1 firmly believe that
u similar test, in a lesser degree, say
to a depth of 500 feet, will yvet have
to be made in and across that particus
iar mection of the Culebra cut. That
s, of course, providing the presant
theory of the engineers falls and the
temoval of the welght from the banks
fails to remedy conditions at {he canal.

Time and the expense now being in-
curred should prove to the public that
sublerranean pressires and gases are
1o a large degree causing the trouble,

Thix should be determined within a!

eshort space of time, say, the first of
the coming vear,

To a practical geologist, a great
break In the formation at the place
of the greatest disturbance 1s visible,
crossing the canal itself almost at right
'angles.  This break should be care-
fully tested and followed and abso-
lutely located at its source, which may
| be mome five or six miles away, an‘
there relieved of itm constantly accu-
mulating gas pressure, which is now
forcing its way and carrving with it
great quantitles of eruptive material
to the place of least resistance, name:y,
into the bottom of the canal at the
Culebra ecut,

A trained, experien-ed and practical
mining engineer, who has encountered
sich difficultics on a smaller scale,

1"- no repetition of the trouble, thus |

|
|
|

the canal, resting on this soft layer of
mud, causes it to ooze Into the canal,
and thus produces the greater part of
the trouble. ‘T'heir remedy for this is

to reduce the welght on top of the
mudd, that is, *ut down the bank on
cither side to almost water level for
«ome distance back, until an “angle of
repose’” & reached.

It Is with this hope that the engi-
Neera Are NOW removing an immense
amount of earth and rock from the ’
Culebra banks. In support of this

theory the engineers call attention 1o
the fact that at a point in the canal
where a smaller disturbance occurred
the banks wers cut down and thers |
conmituting a strong presumption that
the proper cure for the so-called sildes |
had been found. However, there is
ground for the concluslon that the
reason the amailer movement stopped
was because the larger movement At
Culebra had begun.

The gas, escaping easi'y a:
ceased to RO onto the other
cuuse eruption= there

Sappose a broken waler pipe in A
house is flovding the  bathroom. 1r
the water main, w.ith which the water

C'uebra,
piane and

pipe i connected at some point be-
yond the house ¢ severed, the woter
will discharge at (ae point of the
break in the ma'n and cease o flow
in e oathioom. 't will not mean
that the leal ‘n the water pipe has |

Former United States Senator
Thomas Kearns.

| the shaft and wedging

«a closely that powder would have to | and could hardly conceive jt was an
e used to remove §t air channel, becaure they were §00
I'here was no visible means of find-  feet vertically below the surface,
ne t where the rock came from and The @as  was  soon  discovered,
roo Loown gpace made vacant by the | because four or five of the men were
supply was furnishinzg, Lut the overcome by it in a few minutes and
movement  was continuous, to my  had to be carried out by fresh men.
nowledee, for fifteen yvears, until the Of comrse tha men could smell and
was abandonced, The reason for | realized that the air was not fresh, but
weping open for thir long period i‘l.h!‘,\' thought that the gas had come
WA it was producing ever a mill- [ from the powder that had been used

| i s ne precdons . metals | there a few hours before,
We now have drifts in this same
property that lave been abandoned

Gaillard Cut, Culebra, looking north from Contractor's Hill.
The picture shows the barrier across the canal.
'days. and

| over night
would move,

They asked me to come in. They
siald that there was an air channel
and a terrible pressure of alr coming
in. They did not realize It was gas

at occasional periods only |
This whala hreast of rock
erushing the timbers in |
itself in there

One of the troublesome islands pressure from below raises in Gaillard Cut. Occasionally these
islands rise ten or twelve feet over night.

vhambe the rocky rom and su
relleve the pressure at that pol
Ar fEF (s my investigat,on has gone

il from Wnowladee | can gather

telthor the Fronch tovernment nor
I own fioverrment thonught it
worth whie to deternine the chare
vler uf the vk oand subesi! through
o the nrl v Ty § J PR IO

A dithe more than 406 vears ago
Hathou imied the mounta'n ange |
ot the Tsihmirs of Panama Aand he'eld
the great 'acfle Ocear.  Alme im-
meditely the idea of constructing a

WAterway across the Isthmus of Pan-
tme was concelved,  Rince that time
vvery generation has lnoked into the

=

|

ARROWS SHOW UPWARD PRESSURE. OF
GASES CARRYING MUD AND ROCKS FROM

BELOW THROUGH FAULT OR DYKE CROSS-
ING CANAL

feasibllity of a canal at Panama, but
from Balboa to Goethals no ore ever
made a comprehensive test of the for-
mations below the surface, either by
boring or shaft sinking, which should
have been made At least 500 feet he-

know what foundation the canal
would rest upon.

hed

or & great bridge I8 to be construeted,
the first thing that the owner or con-

ground on which it is to stand. The
contractor, an well as the owner, de-

or rock, that he may determine the
conat of excavation, and he also musi
know that he has a flrm
en which his bullding or bridge Is (o
vest. Yot bullding contractors in New
York und other citles apend more
money In determining the nature of
the ground benecath a prospective sky-
scraper than did the Government of

two highest points withis the

the United Btates is detersuining the

neath the water .evel, that they mmhﬂ

When a business block, a rallroad’
tractor does I8 to learn all about the |
sires to know the character of the soil |

foundation '

should he able te follow the rock;
slgns so potent with meaning to the
trained eve, which sould enable him
to follow the course of this fault plane
with certainty. Drilling along the
course of this fault, T believe, would
establish the fact that this break in
the earth’'s crust s Alled with por-
phyry, eruptive material and soft clay,
similar to that found in other sections
of the eountry where eruptions of this
kind are not uncommon. Drilling, |
believe, also swould determine whether
| or not there was gas along the fault,
| Let us wdmit for the moment that
my judgment is correct. It is not un-
‘reasonable to suppose that If gas was

lconfined In subterranean caverns or
| old and extinct craters it would seek
| to escape at a point where the re-
| sistance was the least, If the channel
| was open and the material soft it
would not causs a tremendous up-
enval If it could escape nlong the
rack in the earth's crust, loosely
filled with clay and eruptive rock.
The presence of this crack or break
| indicates a previous eruption of con-
| ined gases. Now the great Culebra
cut, miade in digging the canal, must
! hava further reduced the resistance
| offered to the gas struggling to escape,
®0 that it would seem not altogether
| unreasonable to inquire whether or not
the so-called slides at this point were
not in-reality caused by earth waves,

wholly to the presence of the gas he.
neath the bottom of the canal' at this
point. When thoss movements came
the banks of the canal shook—a great
deal of stone and earth, it is‘true, slid
into the epnal, but the.greater part
of the trowble was dus to the earth

sympathetic seismic disturbances, due

heen repaired. but that the water las
found another and larger opening
through which to escape finee it s
established that the gas beneath tin
cana!l bottom causes the jelands of
mud and rock and materal ty rise
to the surfuace the remedy of coures

| because there was no mineral passing
through them, whera hundreds of feet
are abgolutely cloged up. In order 1o
open them again wa would have to use
a* much powder as we did in the
| original excavation, and the only way
that one would ever know there had
been a drift there would ba by finding
| tha timbers in places smashed into
splinters and In the cracks and
splinters the rocks wedged as tightiy
as they were before the ground wWas
first opendid

| am working a shaft known as ths
Halifax a: Tonopah, Nev, It {8 now
1700 fest deep. There {8 sne Fection
aliout 300 feet thick in that shaft
alvigt TON fant Lelow the surface that
' hag to he retimbered and cased off on
wunt of preenliar formation it
eq through. This rock is moving
time. Thera ara numerous
| places that 1 personally eame in con-
Jtact with in Euareka, Park City, Ton-
opah and other mining camps wheras
this same condition exists and it =
impnss ble to Keep an opening or pas-
*agewny clear unless vou are continu-
ously working at it

A+ first trip ta the isthimian canal
was about February in 1814 They
wers then nperating the great dredzes
lin the Culehra cut. Seeing the dirt
and material coming up from heneath
ke water and ateerving tha character
f the rock, it oceurred to ma that they
tan had eome in contaet with subter-
runean troubles and difculties, and T
got some of the rock and had it an-
alvzed. 1 then put my enginesr tn

18

thn

would lie in Anding some other way

work, going to Park City and different

or place for those gases Lo escape

Wik tihen

most wonderful construction englnesrs While the college men have had from 100 feet of this shaft eacl year |
that the world has ever produced. , "Ver ndvantage  from w scholarly  for fifteen years A orow of ey wis
The construction, the finish, the per- slandpoint one must make =ome con- employed econtinuously hebd hose
fect completion of the lacks and the O8%0ns for the man who has acquired - tmhers o keep the shafo open. Crenon
canal itwelf command the admiration D% Enowleage and educalion to g great e timbers,  twelve  inchies sogunre
of the world. They merved thelr pur- wewres and was trained from early 1ife Would be hraken somet imes aver uehit
pose well and their great eforts muse Y cctiad contact with geologloal con. The shaft was suni some 1500 foor

not fall

There i« & problem vet to
which Is no fault of theirs, They are
educated, refined and able gentlemen '
They extended every courtesy to me  Of experience in combating them.
and my engineer; they gave us the| Those eminent gentlemen mentioned
courlesy of the Government rallroad; | Above may not be qining engineers.
they extended to us the best of the ' They may never have had the oppor-

vitlons. who has heen forced to solve
these problemsa involving the actions
of the earth with which he was con-
Ironted and who has had long yvears

The whole shaft wis nm
nor moving, but  difteren
therein, In one sectiovn of B00 feet
the managenment arcund ten o
twelve feet of space behind tha tim-
bers, putting head boards and braces
1o steady the timbers, These would
| sometimes stand for thirlty or siaty

Clesad up
solve s NS

vt

points whera we hadd thosa troubles

4 g ) . ; with eruptive rock, filling In with un-
m.'\s.i.:i..u”::‘t_" hf':::;\:mil:lr;'r:.,‘k;}r:n”:n.lI:: Immense masses of earth and rock thrust up in Gaillard Cut north of Gold Hill and imited material and the gases suffoe
of commission in your bathroom and suggesting that the cause of the so-called slides may be found in the action | cating the mi :-rs“ e .
You are unable to locate where tie of subterranean confined gases. ARLAr TR MRBE e e
main water pipe enters your lawn, yand the drift filling in for ‘;rre..r dis-
'You zet a pail und continue to dip Government electric launches to inves- | thiniiy of mary long years of under- | every vear 1t was then owned and | tances | hegan to donht the theary
the water out of the tub to kecp tigate every ineh of the Culebra cut @round experionce amd they too, in | eontiolled Hagzgin and his assn- | of the gealogist who had mformed ‘“r"
it from flooding the house. You may  and the disturbances therein They | Ume, may ba willlng to concede to the | Cinte hat the pressure was ““:1" rock "'“‘"f
continue to dip as long ax the water freely granted every privilee and poeactien)! fellow some knowlodge along Another experience 1in the old mine that it was a swelllng material,
runs. If you cannot locate the feader ©vers conyenfence to make the inves- (1 ose [nes [ %0own as the Crescent, In the same | through the weight of water pressure,
o: connectlon to your main you must tigation and freely sought any infor- My experlence with gases cover In drivinmg a tu the track { that was causing this trouble. Wa
B0 to the reservoir and there shut off mation or saggestions that might tend 114rty vears In mines and anoaergeannd M ¢ bottom wonld semetimes rise | took sacks of this material from the
the main. When tie reservoir over- 0 solve tie problem which I8 caus- | work In almost every capocity from P00 B0t over nient. We woulil ve- | places that we knew were cantinuously
flows, change the course of the water g e unfortunate conditions at the  penoral manager of large productlve | 10 o material and replace the | moving, also the places that had been
0 that it will not incerfere with your  Culebin cut and preventing passige properties down to too! hoy, whee 10 0ack and it might stand for thirty | filled up. We kiln dried and roasted
residence. d i the worli's greatest waterway and g first empioved ol FRELG W s e then the movement would | 1 and pressed it in squares, put it inte
This = the condition at Culebrn cur, the greatest enterprise that has ever  orlod inelndes experience in Uta . peoaeain and the whole drift would | glass cases and turned water back on
They can continue to remove this bren undertuken and built by human won as the flve adioining  m \ n | under pressure untl we wera fully
moving material that is Alling up the hands= Sites, It 18 that knowledgy atvi « tme maorning a shift of men untder j convineed that the theory was wrong
waterway with thelr great powserfil They even placed at our disposal | opience with careful study and m ' pervision went fnto the face of | There was no expansion In the rock
dredges and hold back the flow for ‘1° of the best geologists in the Gov- and the analvses of ory ! 11t drive ahead, amd 1 wlhintever
a time, but unless the supply (g CrOMent Sorvice —an eminent wnd able  vooks that has induced me to pin timbermen mpleted  and  lnstalled, | When it was kiln dried and roasted
chanked to some othier course ag the S0ntleman now . connected with the Lefare vou some facts in my ex =t heliind the men, a0 set of twelve | gng water put back onto it it did not
[Eource it may never stop until nature FeoloEica! department in the burean  gpw neh square Gregon fie timbers Atlaven expand enough to break the
changes it, of mines Donald F. MacDonuld, whao For instance, there js a shaft iy 1o 1180 A0 M WMoy ement can il glass
Of course T am well aware (ha: W'0RD exchanged hig  ideas and iy, in the State of Utal, at the pres. | 1 vt tho timbers  Hilke  matches | We also annlvzed thesea rocks, as
there are many sceptics who wili in-  =lediy considered any that we had to ent day known as the Noo 2 ot L and the men on the alide had tofwe did the rovk from the Culebra cut.
Si5t that the cause and the remedy ©M1 While 1 could not agree with throe compartmen; shaft  Thore wos | TR tom of the tanbers | We found the ineredients about the
thut | have suggested are unreason- =M of his opinions regarding the 8it- tahen out i the oxcas atio I nin it Lot ot ot e out altve. | sgme. These  eruptive, or muoving,
abie. 1 am aware too thay the fact dation, sei 1 orespect and admire his  ing of thig shaft some 12 000 0l feeg | This set of fine new timbers had | pociis ®eem ome from the same
thiat most  eminent  engineers  have oty beew in place and completed three L sgree, from the same cause and are
held otherwise s not a strong recom- L and ono-tntf hours [ tade up of the same material
mendation for sach o theors, How- | I toonk one of the foremost geologists Stop and think  what causes the
ever, | oam reminded that # me of ! this ¢ Bere o e stigate. | shoeks amd tremors which occur every
the most eminent of the world's geol- Vi el ot 1l 0 was the great few weeks what  shook down San
oglaty hive been reversed by nature, it | woter above and hebind | Franciseo and what caused cracks in
ond it is not beyond pos=ibility that t G ek e toch that Cthe earth close to Santa Rosa, Afiy
they may again be wrong, us there apre W Isi coswedl b ey ed it miles away, where gas discharged for
miny of the earth's geological condi- s f FLm nd 1 eoon abemd unti bdave from open'ngs b00 - feet lona,
tions that are ye: unwritten. \ 1 ot ' ¢ othe same | wherd therm was never an opening
It will doubtless occur to one that o nitervial, and when I “.--rui1‘ lefore?
If there is anything in the theory 1 Wy men one morning they were then These and many other eamparisons
have advanced it is strange that no hard formation between the awo ' wonbd tend 1t g ma any thinkin
one of the canal orf army engincers @ w0 o 200 400 Joo €00 WMo @00 X0 w0 wie ruptive hreaks, or so-called velr :”"l-ll‘- li‘l::‘ hi” :‘|"'Y"”'_':‘." :':"."'f"‘l '.-i
1 '\ TG ’ & W} i i ¥ 4 L,
ll‘lfl:u:l:.v“".:\m'd'l"l:.,u ml\-s“,:nll,:‘llm\l‘h.:lr“ n..‘-". ~1daal crems section to illustrate canalward deformation movements: A i .' A l‘ bl sl “r €0 | Danama, which Is mars sublsct is
curred toome, wnd it s w fuer beyond . : : ‘ ‘. ,“" e it ' het shucks and tremors thun any other
dlepute that Gen. George W. Goethals shiliy, but still cling to my own ideas. of materials per hindred foet of oo formation was a dion s dimes bpart of America, there (s some rea-
and his staff of army as well as ey WHeh canonly he considered after the as it was originally sunk. Afterw il it smadl spechs eof porphy ey son in the theory that 1 have ad-
engineers are nmt:ﬁu the bhest ang Present theory fails, 15,000 cubide fect of mater or trachyte, nppeaving in it and the | wvanced.

Lreast wis popping o

it tle el

cracking ke Should thme prove that this meors

Lattie, thin | has merit wortiiy of consideraton ana

\oiw: of 1

of rock were lreaking off the | thers |18 anvthing | can do those {n.
e of the drift, as thin as a pane of | churae have but to command me, M
Eliss | interest in s merely  patriotic,
We were porzled o know  what | with simeers god wi-hes for the sne
cinsed 1 Hovk=e There must Jos vess of the wsthmainn canal 1 have
| e sonin teeme ndao pressure \ T | viose'v simee t Ymedican
Wbl that was o s the chipping off Govertoaent sconred ovnersguip thersof
of the rock in the fuce of the deift from Franc I haed the hanor of st
Thaey  drilied e twelve  feet [ aon the Senate of the United States
further and the gritls passed fnto soft as o memier from the Btate of Utah,
material When they did a tervifie ! 1 favored the huilding of the great

pressure of gons came out af the l‘fi"l enterprise when
| vpenings. | made.
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